Policy decisions regarding the quality of the physical school environmentboth, school siting and school facility planning policies-are often considered through the lens of environmental planning, public health, or education policy, but rarely through all three. Environmental planners consider environmental justice issues on a local level and/or consider the regional impact of a school. Public health professionals focus on toxic exposures and populations particularly vulnerable to negative health outcomes. Educators and education policymakers emphasize investing in human capital of both students and staff. By understanding these respective angles and combining these efforts around the common goals of achieving adequacy and excellence, we can work toward a regulatory system for school facilities that recognizes children as a uniquely vulnerable population and seeks to create healthier school environments in which children can learn and adults can work.
go to school every day [1, 2] . Students spend over 1300 hours in school facilities annually (second only to the amount of time spent at home), but approximately 50% of all public schools-and disproportionately urban schools and schools serving low-income students or students of color-have at least one "unsatisfactory environmental condition" [3] . According to data from 1998, the average age of a school building was 42 years, with three-quarters of schools built before 1970, when lead paint was commonly used [1] . The quality of school facilities is a critical, but understudied, education issue.
This article analyzes three disciplines that have a stake in the physical school environment-environmental planning, public health, and education policyand explores how and why each discipline engages in school facility policy. Environmental planners have considered how the physical school environment fits into larger regional planning endeavors and some of the environment impacts and implications associated with the quality of the land and facility. Public health scholars have demonstrated that environmentally healthy schools lead to healthier students who perform better in school and that school facilities have a larger impact on student performance than commonly accepted factors like student attitudes toward learning [4] . Education policymakers consider how investments in school infrastructure will increase the human capital of the students and staff learning and working there. A brief content analysis of support letters sent to the House Committee on Education and Labor regarding a school facility bill introduces the perspectives of various stakeholders. An application of these lenses to illustrative examples of major lawsuits and relevant research endeavors follows. Given the limited research on school siting and school building, these examples are dispersed across the country and provide diverse entry points to the issue.
The official letters of support submitted to Representative George Miller, chair of the House Committee on Education and Labor, in reference to the 21st Century High-Performing Public School Facilities Act highlight the different ways in which stakeholders are affected by school facility planning decisions. (These letters are all available on the following Web site (accessed 16 Sept. 2008): http://edlabor.house.gov/issues/schoolfacilitiesact.shtml.) In a qualitative analysis of the content of each of the 18 letters, four different rationales of support for the bill emerged: the environment, health, education, and the economy. Not surprisingly, as this bill originated in the Education and Labor Committee, all 18 letters mention the benefits of the legislation for education, including by raising student achievement. Most commonly, letters referred to new facilities helping to improve student achievement. Similarly, and perhaps due to the nature of the committee's dual focus on education and labor, six letters were from associations of builders or tradesmen, and 15 of the 18 letters discuss the benefits of the bill on economic development. In particular, these arguments focused on the creation of new jobs through investment in infrastructure, with only four of the letters mentioning preparing students for future economic success. The environment and health were much less frequently mentioned. Seven letters mentioned benefits for the environment, namely energy efficiency and the use of renewable resources, and only three mentioned potential health benefits-that this legislation would help all school facilities meet basic health and safety codes. This snapshot of the stakeholder positions on a single school facility bill underscores the emphasis on economic and education outcomes, in line with the mandate of the committee, and a relative de-emphasis on the environment and health. The research body, on the other hand, emphasizes environment and health as key components of school planning policies. Researchers and policymakers should collaborate to consider how to overlap to support research-informed policy.
The diversity of stakeholders in healthy school facility policy decisions is complicated by the lack of communication and lack of analytical overlap in methods: City planners rarely talk to education professionals, and neither is likely to learn about school siting or facility planning in their professional training [6] . The review of environmental plans tends to be confined to particular technical levels of analysis and compartmentalizes the impact of certain disciplinespecific regulatory decisions [7] . This makes it more difficult to understand and address the variety of stakeholders and policy realms a particular siting decision may affect.
WHY DO ENVIRONMENTAL PLANNERS CARE ABOUT THE PHYSICAL SCHOOL ENVIRONMENT?
In a 1955 commentary about community planning and education, Francis Violich remarked, "without the land itself, and with any [physical] conditions lacking, the ability of the educational plant to serve human needs is impaired" [8] .
Over the past 500-plus years, public education has changed in many ways, but the reliance on adequate land and physical conditions remains. There are two major sources of environmental problems in schools: the quality of the land on which the school is built, and the quality of the school facility itself. Environmental planners use two lenses to tackle these two issues: focusing on the local environment of the particular facility and focusing on the regional environment of the larger area in which the facility is located. The facility focus considers the quality of the school environment and how the facility is managed. From a school staff perspective, this is where teachers and especially custodial staff may be involved. The facility focus considers questions of environmental injustices affecting a particular school's student and staff population. The regional focus considers how the quality of the school may affect or influence other buildings and developments in the neighborhood, city, or region, often within the context of building social capital.
The Local Environment: Environmental Justice
Around the country, people have raised concerns about the environmental quality of a particular school facility and how it affects the people at that school; and it is primarily environmental planners and managers who have worked to address these questions. Often, these schools are located in low-income communities or communities of color, raising questions of environmental justice. On a basic level, environmental justice is the right of all people (regardless of race, class, or background) to live, work, play, and learn in a safe and healthy environment [9, 10] . The environmental justice movement integrates concerns about the environment, health, and civil rights to consider the disproportionate environmental pollution and health burden that disenfranchised communitiesprimarily low-income communities and communities of color-bear. The Environmental Protection Agency defines environmental justice specifically as the "fair treatment and meaningful involvement" of all people in the "development, implementation, and enforcement" of environmental policies and regulations [11] . However, school facilities may perpetuate environmental injustice in two ways.
First, schools may be sited on contaminated land, or a brownfield. Brownfields are properties that are contaminated or believed to be contaminated that are being underused or not used at all [12] . In many Northeastern cities, land is scarce, and most available land for building purposes is a brownfield [13] . Brownfields tend to be located in poorer communities and low-income communities of color [12, 14] . At the same time, however, poorer districts are more likely to be overcrowded and in need of new schools [15] . Building a school on a brownfield may be the only way in which a school can be proximal to the students it serves [16] . Schools may also be sited near environmental polluters. Grade schools located closer to environmental hazards in a Florida school district were disproportionately black and Hispanic and more highly segregated, while schools located farther away were disproportionately white [17] . Similarly, schools that serve primarily students of color are more likely to have higher rates of exposure to hazardous air pollutants and have a higher risk of associated health problems [18] . The frequency of building schools on brownfields is an environmental justice issue that has only recently gained traction, despite how critical it is to ensuring healthy school environments.
Second, schools may themselves be in sub-par condition. Fifty percent of all public schools-and disproportionately urban schools and schools serving low-income students or students of color-have at least one "unsatisfactory environmental condition," including ventilation and heating problems [3] . The General Accounting Office (now General Accountability Office) determined in 1995 that one-third of all public school facilities were in a "serious state of disrepair"; a 2000 National Education Association report estimates this will cost $322 billion to redress [6] . Facilities in disrepair are concentrated in urban areas that tend to serve students with low socioeconomic status [6] .
The Regional Perspective: Neighborhood Quality and Community Development
Not all environmental planners operate on the level of an individual school. Some, who emphasize neighborhood quality and community development, consider how school facilities may affect the quality of the greater community's built environment, and how the quality of the school-whether it be poorly-maintained or an exercise in innovation and urban renewal-makes the neighborhood more or less desirable.
The quality of the school affects perceptions about the quality of the neighborhood. A well-maintained school not only makes it a healthier place for students to learn, but it affects perceptions about the surrounding neighborhood; a poorlymaintained school or a school located close to a polluter can be less desirable, making the neighborhood a less desirable place to live [17] . Vincent argues that public schools offer both a "physical and social" infrastructure, so that, in addition to the actual property investment, schools can help build a community's social environment [6] . The concept of a social infrastructure means that healthy schools have the potential to contribute to healthy communities. In poorer districts with the double problem of brownfields and school overcrowding, building new schools on remediated brownfields can help revitalize a neighborhood by reducing perceived blight [19] . Alternatively, if the brownfields are left unremediated before school construction begins, or if the construction site is left fallow for an extended period of time, perceived blight can persist in the neighborhood.
School quality is a motivating force in driving people out of cities and into suburbs, leading to residential and school re-segregation [20, 21] . As planners try to counteract sprawl with "smart growth" initiatives, they must also consider urban education policies. For example, Maryland's Smart Growth planners prioritize school rehabilitation to begin to address underlying education issues, including racial desegregation in schools and working toward smaller, community-centered schools [20] . Leadership in Energy and Environmental Design (LEED)-certified schools can be beacons of innovation in a community and encourage both people and innovation to concentrate in the community. However, LEED certification and green design are only beginning to catch on across the country. Only 13% of districts currently have policies to include green design principles in school construction projects [1] . Furthermore, LEED standards focus more on reducing resource consumption rather than on reducing hazardous exposures, with only one category (indoor environmental quality) explicitly addressing such potential exposures. While brownfields remediation and upgrading to achieve LEED certification do not have to be mutually exclusive solutions for creating healthier school environments, the Providence case study described below reveals that typically only one of these methods is offered as a solution, depending on where the school is located and what population the school serves.
Environmental Adequacy and Environmental Excellence

Environmental Adequacy: Brownfields
Two examples of brownfields remediation for schools-the Triad approach used in New Jersey and the Child Proofing Our Communities approach recommended by the Center for Health and Environmental Justice-focus on ensuring safety. The Triad Approach is one approach used to identify if a site is suitable for construction. It was used in New Jersey to characterize the environmental quality of a brownfields site that was identified as the potential location of an elementary school that needed to be built to help reduce overcrowding [15] . Endorsed by the U.S. Environmental Protection Agency (EPA) and the New Jersey Department of Environmental Protection, the Triad Approach describes the conditions of the site to help reduce the amount of time it takes to construct a new school, something that has been an explicit goal of the state of New Jersey [15, 22] . The Triad Approach to brownfields remediation offers a policy solution to a common problem of the brownfields remediation process-that city officials get permits without doing background research about the environmental quality of the site [19] . There are three components of the Triad: strategic planning, dynamic work strategies that allow the project to be completed more rapidly and less expensively, and real-time measurement technologies that make rapid data collection possible [23] . By using field analysis methods, scientists collecting environmental samples to determine contamination levels can analyze their samples on-site, which makes it easier to collect more samples in a more targeted and thorough manner [22] .
The Triad Approach also expedites the entire data collection process: At one New Jersey school site, only two months elapsed between the preliminary site visit and the analysis of the data collected; the process typically takes twice as long [15, 22] . The Triad Approach's emphasis on expedited review and the role of highly specialized professionals in collecting the data circumvents extensive community engagement in the planning process, since meaningful community engagement requires additional time and resources and an emphasis on specialization simultaneously deemphasizes the importance of local knowledge. Triad Approach data may be strong, but it is not disseminated at the community level. Just 17 states require school planners to open up their plans for public comment [16] . This is a potential barrier to environmental equity because the regulatory decision-making process often overlooks questions of disproportionate pollution burden and environmental justice, so when community members' opinions about the site go unheard, so, too, do these concerns. Not only is involvement in the regulatory process a key tenet of the environmental justice movement, but it is also something that residents in minority neighborhoods are interested in: Three-quarters of study respondents in a minority neighborhood with many brownfields expressed a desire to participate in the redevelopment process [24] .
The Child Proofing Our Communities Campaign (CPOC), an initiative by the Center for Health, Environment, and Justice, developed model federal school siting legislation. Their essential components are: ensuring public participation in the decision-making process by having a citizen group that democratically decides upon the progression of the project, categorically denying the use of some sites due to particularly harmful environmental pollution present, and conducting a thorough environmental hazard and health assessment. Then, if a contaminated site must be used, CPOC advocates for developing and implementing a remediation plan that includes certain key steps, such as minimizing exposure to contaminated soil and developing a system to vent volatile organic chemicals [16] .
Environmental Excellence: High-Performance Schools
At the first Rhode Island Sustainable Schools Summit in September 2008, multiple panelists, who came from both the sustainability movement and from school planning and facilities management, focused on building and renovating schools to the highest environmental standards as the way to achieve healthy and sustainable schools. High-performance schools have societal benefits in addition to benefits for the individuals attending: They can help the environment and reduce costs by being more energy efficient, freeing up other funds for important policy priorities [2] . The highest environmental standards most often used are the US Green Building Council's LEED (Leadership in Energy and Environmental Design) rating system, which was originally designed as a tool to change the market for commercial buildings but has quickly been taken up in the public sector and government as well [25] . Key components of the general LEED certification process include: the choice of site (with points offered for redeveloping and reusing existing sites); water-use reduction and efficiency; renewable and efficient energy use; waste reduction, reuse, and recycling; improving the quality of the indoor environment (air, temperature, physical space, etc.); and innovative design features [25] .
As of 2006, the US Green Building Council (USGBC) reported that seven federal agencies, eleven states, and 43 cities had legislation or incentives that encouraged the development of LEED-certified buildings [26, 27] . The USGBC launched a nationwide initiative to work with state lawmakers to promote green schools to increase the number of green schools across the country (USGBC has currently registered over 1,000) [28] . State laws vary widely, ranging from little or no regulation to examples like Washington state's High Performance Public Building Act of 2005. The Act requires all Washington state public school facility projects receiving state funding to achieve at least LEED silver standard or follow the Washington Sustainable Schools Design Protocol [29] . The Washington Sustainable Schools Protocol was developed by a 34-member committee that included nine representatives from public school districts across the state, nine members of architecture and/or engineering firms, seven government representatives (four from the office of the superintendent for public instruction, three from others), two representatives of public utilities, two interior designers, four members from energy efficiency groups, and one sustainable design consultant [30] , signaling the diversity of perspectives within the realm of environmental planning and design. Washington's policy and similar policies in other states engage many types of public planners, but their greatest limitation is that they apply only for the creation of new facilities and do little, if anything, to address issues with existing buildings.
A Tale of Two Schools in Providence, Rhode Island
The two policy solutions of brownfields remediation and LEED certification/ energy efficiency described above offer different approaches for how to improve the school environment. In Providence, R.I., both approaches have been used, in two neighborhoods serving two different populations. Brownfields remediation focuses on achieving environmental adequacy, whereas LEED certification and efficiency focus on environmental excellence. Given this distinction, brownfields remediation tends to be a policy most commonly considered in urban areas and low-income communities, where brownfields are concentrated. Here, the environmental planning focus is on ensuring that the school environment causes no harm. On the other hand, LEED certification is optional and requires more funding, so is most commonly considered in wealthier districts. Here, the environmental planning focus is on making the school an even healthier place to be.
In the case of brownfields, Anthony Carnevale Elementary School and Springfield Middle School ("the Springfield Street schools") were built upon Providence's former city dump in the Hartford Park neighborhood in 1999. Sixty-six percent of Hartford Park's residents are people of color, whereas in Providence, 55% of residents are people of color. The neighborhood is almost 50% Hispanic, 20% more than Providence as a whole. Forty percent of families are below the poverty level, as compared to 24% of Providence residents overall (Providence Plan, 2007) [31, 32] . Over 80% of the students attending the two schools were students of color and from low-income families [31] . In 1999, Rhode Island Legal Services filed a lawsuit on behalf of local residents against the R.I. Department of Environmental Management (DEM) alleging that the DEM had violated hazardous waste clean-up laws by approving the school siting and minimal clean-up plan [33] . The civil suit alleged that the plan was environmentally racist and inequitable because a low-income community of color would be disproportionately burdened [34] . While the R.I. Superior Court found that the DEM protected students from toxic exposures from the ground pollution, the court ruled that the DEM did not achieve state requirements for environmental equity or community involvement in its rushed approval of Providence's plan [33] . Achieving an adequately clean environment was insufficient, and parents of children in Hartford Park and the greater neighborhood community who were minimally engaged in the planning process argued that they deserved greater access and power in the planning process to determine what their local school should look like. Further analysis by the Brown University Superfund Research Program Community Outreach Core has determined that the Springfield street schools are indicative of larger trends: Environmentally burdened schools are most concentrated in Providence's low-income communities and communities of color [34] .
Across town, in one of the wealthiest neighborhoods in Providence [35] , a different story unfolded. In response to declining enrollments, the Nathan Bishop Middle School on Providence's East Side is currently undergoing a $35 million refurbishment to help make public schooling a more appealing option to families living on the East Side [36] . One article from the Providence Journal summed up the situation as: "After years of white flight to the suburbs, some East Side families are willing to give the public schools another chance, especially now that the city is building a new Nathan Bishop Middle School on the East Side" [37] . After initial plans for its closure, parents of both current and prospective students advocated for the renovation and re-opening of the school. Parents formed the East Side Public Education Committee, a structured advocacy group, and the then-superintendent engaged these parents in the school planning process through a formal advisory committee [36] . This extensive parental and community involvement in the planning process is unusual. One reason why parents may have been more heavily involved here is because of the combined political and economic power they held: Parents on the East Side had the socioeconomic flexibility to move to another town with better private schools and/or to send their children to private schools. Additionally, since parents were so involved in the planning process, it follows that they would advocate for a school plan that would improve the quality of their neighborhood. The parent community hopes that environmental improvements like a rainwater collection system and energy-efficient systems at Nathan Bishop, one of the Providence Preservation Society's Most Endangered Properties in 2007, are part of what will draw families to public schools [38] . Here, the particularly excellent school environment is a "pull" factor for families considering public schools.
These examples explore the two ways in which environmental planners conceptualize the physical school environment: environmental adequacy, as evidenced by the environmental justice approach to brownfields, and neighborhood improvement, as characterized by high-performance schools and schools as beacons for the community. Turning to another group, we explore how public health professionals build upon the framework of environmental justice to consider how people are affected by disproportionate exposure to pollution.
WHY DO PUBLIC HEALTH PROFESSIONALS CARE ABOUT THE PHYSICAL SCHOOL ENVIRONMENT?
The public health perspective is people-oriented: It focuses on how the environment-including how the environment is regulated-affects people's lives. This includes focusing on toxic exposures-environmental exposures known or presumed to cause harm-and a special emphasis on populations especially vulnerable to such exposures who may be disproportionately burdened, including youth. The public health focus on health disparities deepens the environmental justice perspective observed in environmental planning and focuses on the human rights and disparate health implications associated with environmental injustice.
Vulnerable Populations
Vulnerable populations experience greater health effects, given the level of their exposure, than the average person exposed. Depending on whom these people are, this can again raise issues of justice and equity. Children are a vulnerable population because they are still developing and are more susceptible to toxicants altering their developmental processes. Children have elevated rates of exposure to environmental hazards because they spend more time on the floor (especially younger children) and put more things in their mouth. Additionally, children breathe in proportionately more air than adults [1] . Once children have been exposed, they can experience different toxicological effects than adults that may be particularly harmful to their brain and other organs due to different absorption and metabolism severity [18] . Furthermore, health problems with long latency periods will have adequate time to develop in children, whereas they may not have ample time to manifest in adults [1] . In fact, President Clinton issued Executive Order 13045 in 1997 to call for the federal government to consider children's especial vulnerability to environmental health risks [39] . Additionally, communities that are already exposed to myriad pollutants in their neighborhood-and such pollution is concentrated in low-income communities of color-are also vulnerable [40] .
Toxic Exposures
Environmental exposures are much easier to quantify than health outcomes, so exposures to toxic substances and environmental hazards are often measured as a proxy for quantifying negative health outcomes. Much of the public health literature focuses on where people live, but students may not go to school in the same community in which they live, given the increase in busing and magnet school policies [18] . Since students spend a significant portion of their day in school, it is important to consider the school environment.
School buildings-especially older, more rundown schools-are plagued by a number of environmental health threats, including lead paint, mold, and even asbestos [16] . Lead paint was commonly used in buildings pre-1978, so the risk of lead paint exposure alone can be significant in older school buildings. These dilapidated schools also tend to disproportionately serve low-income communities and communities of color [16] .
Indoor air quality of schools is of particular concern: 20% of American schools have reported that their indoor air quality is unsatisfactory [41] , and one study found schools to have elevated levels of carbon dioxide, humidity, and allergens (like dust and mold) in the indoor air [1] . Formaldehyde exposure is also a problem, particularly in portable classroom trailers [42] . However, indoor air quality issues have been overlooked by the majority of states: Only ten states, or one-fifth, require districts and schools to prevent and resolve any indoor air quality problems (often using the EPA's Indoor Air Quality Tools for Schools program as a model) [1] . That said, schools are more likely than other buildings to have poor indoor air quality because omnipresent funding problems mean that facilities are often inadequately maintained [43] . Indoor air quality problems may trigger asthma and can lead to fatigue; headaches; and eye, nose, and throat irritations [1] . One study found that almost two-thirds of teachers who were unable to open classroom windows reported health problems, as compared to just over one-third of teachers who were able to open their windows [44] . Pesticides are widely used in schools-especially schools in already poor quality that, for example, offer easy indoor access to pests through cracks in the walls and floors. Students may become acutely ill due to pesticide exposures in their schools [45] . These numerous indoor environment issues can cause health problems and distract children from learning.
In addition to having environmental health problems in the schools, schools can also be located near polluters and other sources of toxic exposures. Despite a growing case for concern, only 14 states have policies that restrict or prohibit the siting of schools on or near toxic sites or sources of pollution. Twenty-four states have no policies requiring school planners to assess environmental hazards at sites being considered for new schools, and 20 states have no policies requiring school planners to consider the environment when siting or building a school [16] . Even common sources of pollution pose a health risk to school children. For example, schools located near high-traffic roads have a larger percentage of students of color than schools farther from traffic, and living near high-traffic roads is associated with health problems [46] .
Environmental Health Adequacy and Environmental Health Excellence
Because public health professionals consider the entire population and are concerned about equitable offerings, they have focused almost exclusively on achieving environmental health adequacy for schools, with little attention being paid to environmental health excellence. Unlike the realm of environmental planning, policies and research for the creation and maintenance of particularly healthy schools are rare, if they exist at all, in the field of public health.
Environmental Health Adequacy
In a study with implications for all metropolitan areas, children of color in Los Angeles Unified School District (LAUSD) were at a higher risk for health problems (both non-cancer and cancer problems) associated with exposure to air toxics, even when controlling for land use patterns, socioeconomic status, and other potential confounders [18] . For both average lifetime cancer risk and respiratory health risk, Latinos, African Americans, and Asian students face a higher risk than white students [18] . Students of color bear a disproportionate health burden due to differential environmental exposures, a clear environmental injustice.
Air pollution increases health problems, primarily respiratory problems, which can in turn lead to reduced academic performance [47] . On the school level, exposure to environmental hazards (as measured by proximity to a Toxic Release Inventory site) is associated with decreased academic performance [47] . Most data regarding academic performance is aggregated on the school level. Schools with the highest exposures to respiratory hazards perform significantly lower on school-level measures of academic performance (the relationship is linear and dose-response), and students of color are more likely to attend schools with higher risks of health problems related to air pollution [39] . Problems of toxic exposures affecting particularly vulnerable populations in schools can be further explored in the case study of the Belmont school in Los Angeles.
A Tale of Countless Schools
The construction of the Belmont Learning Complex in Los Angeles was proposed to address overcrowding in a primarily Latino neighborhood [48] . However, the school was built on top of a heavily contaminated former oil field. Although the Los Angeles Unified School District knew about the presence of toxic chemicals on the site, it kept quiet about the problem to speed up the construction process, as was also the case with the Carnevale and Springfield schools in Providence. Midway through the construction process, media and government investigations revealed the contamination history to the community and the general public, and a scandal arose [18, 48] . The elected school board, a political entity representing voters, worked to hold the school district administrators who had expedited the plan without public review accountable for their actions [48] . When the community's opinion was finally voiced, development ceased-but only after over $100 million had already been spent on the project [48] .
We read only about the schools where a community has somehow discovered that the land beneath their school may be increasing their risk of health problems. However, low-income communities and communities of color have lower rates of mobilization and less civic support than more advantaged communities [48] . Therefore, we are less likely to know that such problems exist. This lack of empowerment compounded by inequitable management of toxic exposures, as observed with the Springfield street schools in Providence and elsewhere, increases the pollution burden borne by such communities. Hence, the environmental and political injustices observed in school siting translate into health inequities.
In addition, health problems related to toxic exposures may take a long time to develop. Community members identified that an unusually high number of alumni of Beverly Hills High School, located in one of the wealthiest neighborhoods of Los Angeles, had developed cancer at young ages. Beverly Hills High School, it turned out, was sited on top of an oil field, and had been for decades [49] . However, because cancer is not an immediate reaction to environmental exposures-Beverly Hills alumni did not get diagnosed until at least 10-15 years after attending the high school-it is harder to track and connect back to a specific source of exposure. The Beverly Hills High School case demonstrates that, although poor communities are more likely to be burdened with schools sited in unhealthy locations, no community is immune. With the long latency of many health problems, and the ubiquity of pollution, it may be difficult to identify the health risk of a particular toxic exposure-like being exposed to pollution at school-but it is within our best interest as a society to reduce toxic exposures, especially among vulnerable populations.
These case studies indicate that public health professionals focus on how vulnerable populations are exposed to toxic substances and consider how remediations and regulations may help improve health outcomes. Education policymakers are similarly people-oriented, but rather than a focus on health, they focus on investing in human capital, adopting an economic framework that considers school facilities as a requisite input for the "production" of student achievement.
WHY DO EDUCATION POLICYMAKERS CARE ABOUT THE PHYSICAL SCHOOL ENVIRONMENT?
Education policymakers are interested in investing in human capital-of both students and staff. Human capital, or the ability of each individual to contribute to his or her community's economic growth, implies a consequential emphasis on the economy and the workforce as a natural extension of successful investments in human capital, and compares school facilities to workplace environments. Improving the school physical environment benefits everyone who spends time at the school, in a number of ways, including increased student performance, better workplace environments, and additional jobs related to facility construction and management. Rather than the vast majority of education policies and programs that target a particular group served by the school system (enrichment classes for gifted and talented students, free and reduced-price lunch for low-income students, and union provisions for teachers and staff), infrastructure development policies benefit everyone learning or working at a school.
Investing in Human Capital of Students and Staff
A significant body of research exists linking educational facilities to improved student learning experience and improved staff working experience, and inadequately maintained school facilities affect teacher and student morale [42] . Some scholars have declared that the correlation between school facility quality and academic performance is well-established [42] , while others conclude that relationship may not be conclusively causal [50] . (However, education research is rarely able to prove causality-for instance, we must also recall that teaching has not been conclusively linked to student achievement, and we can reasonably estimate that a connection exists [51] .) Education level and student achievement are often used as indicators of human capital [52] , because student achievement is viewed as leading to increased economic capacity [53] . Investing in the infrastructure benefits everyone served by the school, rather than separate subpopulations [1] . Furthermore, education researchers like Greenwald et al. [54] tend to take on the perspective often espoused by economists: that the school setting can be considered to be an education production function, with school inputs including facilities and resources, and school outputs including student achievement and social and human capital.
The body of occupational and ergonomic research describing the effect of the workplace on the quality of work can be extrapolated to underscore the importance of maintaining a good working and learning environment for students and staff [4] . The age and condition of the facility (including temperature, light, ambiance, and noise) have been found to be associated with student performance [4] . Facility age and maintenance also affect student achievement [55] . One study compared students in the oldest and newest schools in a rural school district and found the students in the new building performing significantly better on reading and math tests, in addition to being in better health and having better attendance records [56] . One study of the effect of building quality on time spent learning revealed that over one-third of Virginia school districts had closed at least one school because of facility problems like extreme heat or extreme cold over the course of two years [57] . At the same time, school districts are moving toward year-round schooling to reduce overcrowding or the need for portable classrooms [58] . The districts that need to implement year-round schools are often the most resource-poor, but they would need to invest in climate control infrastructure for their schools in order to make them functional at all times of year, thereby, trading the problem of overcrowding for the problem of extreme indoor temperatures. Furthermore, inappropriate and/or insufficient space for classes is widespread and decreases the effectiveness of teaching [57] . Finally, facility-related problems, including allergies and injuries, caused students to be absent from school in 7% of Virginia districts [57] .
Students are not the only ones affected by the quality of school facilities. Researchers have found that school facility quality has a larger effect on teacher satisfaction than complaints about salary and contributes to a teacher's decision to quit [59, 60] .
Investing in Labor
In addition to investing in students and staff, investing in physical infrastructure necessitates a major investment in labor to construct the infrastructure needed. Education policymakers' emphasis on labor may be because education and labor are often combined in the same legislative committee, as is the case in the U.S. Congress. As noted in the earlier analysis of letters of support for the 21st Century High-Performing Public School Facilities Act, one-third of the letters came from labor associations who would stand to benefit economically from increased investments in school construction. However, the benefits of improved school facilities on labor have been discussed almost entirely in the political arena rather than the research literature. There are two possible explanations for this discrepancy: that the same legislative committee often addresses education and labor policy issues, and that the labor benefits associated with school facilities are not a primary motivation for building healthy schools. Regardless of the rationale, this component represents another way in which investing in school facilities leads to investment in human capital.
Education Adequacy and Education Excellence
Education policymakers define adequacy and excellence in terms of the quality of the "inputs" available at schools that lead to improved student achievement.
Education Adequacy
Adequacy can be defined in three ways: how inputs such as funding are used, the process for how facilities are used, and how outputs like student performance are improved [42] . The distinction between adequacy and equity is blurred, because major inequities imply that there is also gross inadequacy [61] . School finance adequacy cases offer two solutions to address inadequacy through resource infusion. One method, which requires fewer resources, raises schools to a higher standard as compared to their previous quality, but still keeps them below the top schools in the district or state. The other method requires additional resources to bring all schools on par with the top schools in the region [61] .
A Tennessee state report finds that there is a positive relationship between "the adequacy of a school facility," or the condition of the classrooms and facilities, and academic achievement [4] . They note that a possible mechanism of action explaining this relationship is that school facility problems, like overheating classrooms, decrease the amount of time spent teaching and learning, the most important variable for student performance [4] . Overcrowded schools also have a significant effect on student achievement [41] .
Students of color and limited-English proficiency students are disproportionately likely to attend schools with concentrated poverty and overcrowding and/or deteriorating schools [62] . This compounds adequacy problems with social justice and equity concerns. The American Civil Liberties Union identified this special impact on students of color and low-income students when they filed the Williams v. State of California case in 2000, discussed in further detail in the below tale of California schools [63] .
Education Excellence
While policymakers have traditionally assumed that achieving minimum standards for school buildings would raise students to the point where their learning would be determined by the quality of the curriculum rather than the quality of physical environment, building quality continues to play a role in children's learning at all grade levels [4] . As a result, education policymakers work toward creating and maintaining excellent school environments to help improve student achievement. While education policy has primarily focused on maintaining minimum standards for school facilities, which have proved difficult enough to maintain, the introduction of the 21st Century High-Performing Public Schools Act signals that there is growing interest in educational excellence. The push for excellent facilities parallels the rise of standards-based reform policies that encourage academic excellence in the schools, just as the push for adequate facilities paralleled the educational equity movement.
A comprehensive study of all Wyoming public schools, carried out in the wake of increased interest in school finance adequacy lawsuits, found that school facilities do not impact student performance when controlling for other factors known to affect achievement, assuming that all children attend safe and healthy schools [64] . This study conflicts with the established research literature that school facility quality is associated with student performance, but agrees with anecdotal evidence like that stated by a parent advocate: "Transplanting an ineffective school from an old building to a new one is not going to change the quality of education. No one would be upset about school construction if students were already receiving a top-flight education" [65] . Perhaps this is because there is not a significant amount of variation in quality of school building in Wyoming: The study found only 7% of school facilities to be inadequate in Wyoming, and no correlation between the socioeconomic status of students and the school building quality was found [64] . This lack of correlation implies that Wyoming is not necessarily generalizable to all 50 states, because other studies in other states [18, 34] have demonstrated an association between socioeconomic status and school facility quality. That said, this finding also implies that school facility adequacy, not excellence, is the appropriate tactic to take in the realm of education policy, because there are no additional student achievement gains to be made with excellent school facilities.
A Tale of California Schools
As with public health concerns about school health, education policies regarding innovation and excellence in school facilities are only beginning, and there is no standard procedure yet. Plaintiffs in the Williams v. State of California case argued, on behalf of California school children, that some school facility conditions are inadequate for quality education to take place, driving educational inequities [62, 66, 67] . Community members were engaged in the preparation and litigation of the suit and the subsequent monitoring of the settlement. The suit, filed by the American Civil Liberties Union (ACLU), describes the heating and air conditioning insufficiencies, pest infestations, and poorly functioning plumbing that deprives students of the educational opportunities they deserve [67] . Williams's focus on resource allocation emphasized achieving adequacy for all and called for investments to address overcrowding and facility deterioration [67] . The Williams case called for all students to have the opportunity to learn the content material assessed by state standardized tests by ensuring access to textbooks, qualified teachers, and schools in good repair [68, 69] . By focusing on improved facilities and resources as a way to achieve these opportunities to learn, the Williams case implied that investing in adequate infrastructure was critical for investing in students' human capital.
While focused on achieving adequacy for all, the Williams case inherently emphasized working toward equity in education (interestingly, it was filed in 2000, on the anniversary of the Brown v. Board of Education decision), and many civil rights groups united to support the ACLU [62, 69] . The movement for educational equity has been centered in the judicial branch of government, rather than the legislative branch, beginning with Brown v. Board of Ed., and Williams follows in this model. ACLU attorneys described their rationale for a lawsuit: Legislators had been unresponsive to their concerns [66] .
This example demonstrates how policy advocacy and legal wrangling can be more effective when community members integrate school facility adequacy and civil rights equity rationales.
CONCLUSION
Numerous disciplines have contributed to our understanding of the effects of school facilities on students and the surrounding communities, and numerous groups have advocated on behalf of improved school facility policies. In addition to the quality of the school itself, both schools located closer to Toxic Release Inventory facilities and schools with higher respiratory health risks perform worse academically (as measured by the school-level Academic Performance Index score), in a study of Los Angeles public schools [47] . This finding links environment, health, and education and underscores the importance of addressing all three.
Environmental planners, public health professionals, and education policymakers are the primary people working on school facility research and policy, and the three fields approach the problem from different disciplinary lenses. Environmental planners offer a local perspective that emphasizes environmental justice and a regional perspective that considers the interaction between the school and the greater neighborhood toward community development. Public health professionals study toxic exposures and work to understand the effect of such exposures on vulnerable populations, including low-income children and children of color. Education policymakers consider how investments in school facilities translate into investments in human capital. Currently, the policy approach is divided by discipline, allowing each area to address school siting and school building policies from its particular area of expertise. These divisions mean that a number of government agencies may be involved in a particular project-or responsibility may be passed from one agency to another, with no one taking charge or having accountability. Our current regulatory system for school facility planning is almost non-existent and does not necessarily consider schools as requiring especial attention above and beyond other buildings that may not be serving particularly vulnerable populations like children. Future public policy could benefit from encouraging interdisciplinary policies and regulatory oversight of school facilities by understanding the common ground these three disciplines share.
Underlying each discipline's work is a commitment to first achieving adequate school environments and, secondly, promoting excellent facilities. On a basic level, education policymakers have been addressing issues of educational adequacy and educational excellence for decades in other contexts, and environmental planners and public health professionals have considered issues of environmental justice and community-level disparities for years. By focusing on establishing what an adequate school environment is, and how all schools can reach adequacy in an equitable manner, environmental planners, public health professionals, and education policymakers will be able to effectively bridge their different disciplines to develop a more cohesive strategy for school siting and school building policy. Policymakers first need to develop minimum standards for school facilities and sites using evidence from each of the three fields to comprehensively define what an adequate school environment looks like. Community engagement is key to developing these definitions and implementing such school facility policies.
The case examples described in this article highlight low-income communities and communities of color advocating for adequate school environments as a way to work toward equity and justice, in comparison to wealthier schools and communities that often serve as beacons of excellence. While the three different disciplines have different names for this phenomenon-environmental justice, vulnerable populations, and civil rights-these communities share the same goals. Unfortunately, these same communities are often limited in their political power due to a legacy of disadvantage and disenfranchisement. The Providence case studies of environmental planning reveal that the school district voluntarily engaged with residents of a wealthier neighborhood working toward an environmentally excellent school and failed to consider community members' ideas and concerns regarding schools that were environmentally inadequate until mandated by a lawsuit settlement. This limitation makes it that much more important for school facility planning policies to emphasize meaningful community engagement in the research and policy decision-making process. The Williams lawsuit settlement led to increased community involvement in monitoring the quality of local schools in California. The settlement's Web site [70] offers resources and routes of action for community members who act as local watchdogs as a way to empower those most affected. In addition to engaging communities in the democratic process, the examples of community-based research in public health and community-driven legal strategies in environmental planning and education indicate that more rigorous research can be developed and more effective policies can be created.
However, regulations take time to develop and implement. As regulations requiring adequacy begin to be implemented, policymakers can begin to look toward creating inspirational models to encourage and challenge current conceptions of school facilities and instill the fundamental belief that exemplars are necessary for innovation. The LEED certification model of environmental excellence, and education policies that set both minimum standards for teacher quality and optional standards to recognize excellence, are examples of excellence movements in both environmental planning and education policy. By combining tactics from the fields of environmental planning, public health, and education policy and aligning them to tackle issues of adequacy and excellence, we can more effectively address issues surrounding school siting and school facilities.
